Abstract. Summer surface O 3 pollution has rapidly intensified recently, damaging human and ecosystem health. In 2017, the 10 summer mean maximum daily average 8 h concentration of ozone was greater than 150 μg/m³ in North China. Here, we show that in addition to anthropogenic emissions, the Eurasia teleconnection pattern (EUTP), a major globally significant 
variations in North China. Thus, we examined the representativeness of the O 3 measurements at Shangdianzi station (SDZ: one of the three regional background air-monitoring stations in China), with observations from 2006-2017. The correlation 90 coefficients between SDZ MDA8 and the observed MDA8 at the other sites were calculated and are shown in Figure S1 (b, d, f, h) . Similar to the O 3 concentrations, these correlation coefficients were also oppositely distributed south and north of 30oN.
The SDZ MDA8 significantly covaried with the MDA8 in the north of China., especially in North China. The variation of summer SDZ MDA8 is presented in Figure S2 . The diurnal difference in MDA8 was large, which contradicts the quasi-constant emission of ozone precursors. Therefore, the impacts of meteorological conditions were significant. According 
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The meteorological conditions were composited for the MOP and NOP days (Figure 1 ). The local and surrounding weather conditions were significantly different. The anomalous southerlies, higher boundary layer height (BLH), less rainfall, warmer surface air temperature, and cooler temperature in the high troposphere favored surface O 3 pollution and vice versa.
Anomalous southerlies from the Yangtze River transported O 3 precursors (that were discharged in the economically developed Yangtze River Delta) and superposed them with the local high emissions in North China (Figure 1a ). When the anomalous 105 winds reversed, i.e., northerlies, the O 3 precursors in North China was dispersed, and the surface O 3 concentration was reduced (Figure 1b) . The correlation coefficient between the SDZ O 3 concentration and the area-averaged meridional wind at 10 m (35-50oN, 110-122.5oN , denoted as V10mI) was 0.39, exceeding the 99% confidence level. The moisture environment (i.e., high relative humidity) and cloudy skies were essential conditions for precipitation, which weakened the photochemical reaction by influencing exposure to ultraviolet rays. In addition, precipitation was also an important indicator of the wet 110 removal efficiency (Figure 1f) . In summer, a day without rain represents efficient solar radiation, in favor of the occurrence of 
